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DETAILED ACTION 

Claims 9-12, 27, 29-40 and 42-50 are pending. 



2. 



Claim Rejections - 35 USC § 102 
1 • The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 1 22(b) bv another fil.H 
international apphcat.on filed under the treaty defined in section 35Ua) shall hnw Z If? . I , ,■ 

Claims 34, 38 and 46 are rejected under 35 U.S.C. 102(e) as being anticipated by US# 
5,922,623 to Tsutsui et al. 

Tsutsui teaches a selective vapor phase etching method. The method is characterized by 
comprising a step using a gas containing vapor of hydrogen fluoride to remove a silicon oxide 
film disposed on a semiconductor substrate having an electrode made of a high melting point 
metal silicide (col. 2, lines 60-67). 

Tsutsui teaches subsequently depositing a buffer layer 2, channel layer 3, cap layer 5 and 
a silicon oxide layer 6 on a substrate (col. 4, lines 50-65). Part of the silicon oxide layer is 
removed, and a Schottky metal WSi and gold film 8 are deposited (col. 5, lines 5-10). Next, the 
silicon oxide film 6 is vapor phase-etched by gases including a vapor of hydrogen fluoride 
(HF), and the silicon oxide film 6 is removed as shown in Fig. 1C (col. 5, lines 14-18). 
Therefore, Tsutsui teaches that the WSi and Gold layers are resistant to vapor hydrogen fluoride 
etching as they are not etched in Fig. 1C. The WSi and Gold layers form a mask as they expose 
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material under the layers. The openings in the WSi and Gold layers surround the WSi/Au 
structure. That is, the openings exist to the left and right of the WSi/Au structure. The silicon 
oxide layer, under the WSi and Gold films, is able to be etched and is actually etched by vapor 
hydrogen fluoride. Therefore, Tsutsui teaches claim 27, 32, 34, 40 and 46 limitations. Claim 
31, 38 and 44 are also rejected as the limitations are drawn to the method of making the mask 
and not to the structural features of the mask itself. Also, new claim limitations drawn to the 
patterned polyimide being removable after etching is drawn to a method of making or using the 
mask and does not limit the structural features of the mask itself. Also, the WSi and gold 
structure can be removable after etching. They can be removed by hand or by an aggressive 
acid solution. It is inherent that they are removable. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

( ltlT^ZT-l e SS^L^TT ,s r identica,,y disc,osed or descnbed as set forth * 

such that the subje^^st ^ "^^^^0^ ^ £ * ^ "* ^ "* m 

4. Claims 39 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable over US# 
5,922,623 to Tsutsui et al. 

Tsutsui teaches the limitations discussed above m paragraph 2. Tsutsui does not teach 
that the opening has dimensions less than one micron. However, it would be obvious to one.of 
ordinary skill in the art to form the opening to be less than one micron in order to form gates and 
other integrated circuit features having a des lg n size less than one micron. 
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5- Claims 9, 1 1, 27, 29, 31-33, 35, 36, 40, 42, 44, 45, 47 and 48 are rejected under 35 U.S.C. 
103(a) as being unpatentable over US# 5,922,623 to Tsutsui et al. in view of US# 5,286,679 to 
Farnworth et al. 

Tsutsui teaches or suggests the limitations discussed above in paragraphs 2 and 4. 
Tsutsui teaches that the mask comprises a patterned photoresist that is used to pattern the 
tungsten layer (col. 2, lines 10-25). Tsutsui does not specifically teach that the photoresist 
comprises polyimide. Farnworth teaches patterning wafer layers using a photosensitive 
matenal. The photosensitive material is exposed through a suitable mask or reticle and 
chemically etched in the desired pattern. Farnworth teaches suitable photosensitive materials 
include polyimides (col. 6, lines 50-60). 

The references are analogous art as they are drawn to patterning semiconductor layers 
using photosensitive and etching processes. It would be obvious to one of ordinary skill in the 
art to use a polyimide as Farnworth teaches polyimides are commonly used in the art as 
photosensitive materials that pattern underlying layers on wafers. 

6. Claims 9, 10, 12, 27, 30-33, 35, 37, 40, 43-45, 47 and 49 are rejected under 35 U.S.C. 

103(a) as being unpatentable over Tsutsui et al. in view of US# 5,653,619 to Cloud et al. 

Tsutsui teaches the limitations discussed above in paragraphs 2 and 4. Tsutsui does not 
teach that the mask comprises non-photosensitive polyimide. Cloud teaches the use of polyimide 
in an integrated circuit structure. Cloud teaches a suitable buffering material includes a thin 
layer of polyimide. It would be obvious to one of ordinary skill in the art to use Dupont PI-1 1 1 1 
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as the material is a well-known polyimide. The nitride buffer layer 21 has the effect of 
enhancing the strength of the tip 13, which is one advantage of performing this optional step. 
The buffering layer 21 substantially impedes the etching progress into the layer on which the 
buffering material 2 1 is deposited (col. 6, lines 40-50). 

The references are analogous art as they are drawn to forming gate structures for 
semiconductor devices. It would be obvious to one of ordmary skill in the art to use a non- 
photosensitive polyimide as Cloud teaches that the polyimide enhances the structure of the 
underlying material and prevents undesired etching of lower lying portions (col. 6, lines 35-40). 



Response to Arguments 
7. Applicant argues that the WSi and gold layers are not used as a mask in Tsutsui because 
they are not removable after etching. However, this mask definition is not found in the original 
disclosure. The claims do not define "mask" in this manner. These layers are reasonably 
interpreted as a "mask" because they are not etched while underlying layers are etched and 
because they cover or mask underlying layers. In addition, the limitation "removable after 
etching" does not materially limit the mask product claims themselves. Also, the WSi and gold 
structure can be removable after etching. They can be removed by hand or by an aggressive acid 
solution. Applicant argues that the WS, and gold layers are not used as a mask in Tsutsui 
because they do not enable selective etching and are part of the final structure. However, these 
mask definitions are not found in the original disclosure. The claims do not define "mask" as 
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stated in the Amendment. These layers are reasonably interpreted as a "mask" because they are 
not etched while underlying layers are etched and because they cover or mask underlying layers. 
Applicant also argues, with respect to claims 34 and 46, that the WSi and gold layers do not have 
openings, however, to the left and right of the WSi and gold structure, there are openings that 
expose the underlying silicon oxide layer that is etched by vapor HF. The WSi and gold 
structure are resistant to vapor hydrogen fluoride etching. Because these openings expose the 
underlying silicon oxide layer, they extend through the WSi and gold layers. Therefore, Tsutsui 
teaches the new limitations. Applicant argues that Tsutsui does not teach a vapor HF etchant, 
however, vapor etching using gases including HF is taught in column 5, lines 14-18. Applicant 
argues that Tsutsui and Farnworth are not combinable because Farnsworth is directed to 
attaching semiconductor die to an adhesive layer. However, Farnworth teaches a general step of 
patterning a polyimide photosensitive layer on a semiconductor wafer through a mask or reticle. 
Farnworth was relied upon to show that patterning polyimide photoresist coated semiconductor 
wafers is common in the art. Applicant argues that Cloud does not teach desirability of using the 
disclosed polyimide. However, Cloud teaches that the polyimide enhances the structure of the 
underlying material and prevents undesired etching of lower lying portions. Therefore, 
Applicant's arguments are not persuasive. 



Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Saleha Mohamedulla whose telephone number is (571) 272- 
1 387. The Examiner can normally be reached Monday-Friday, from 8:00 AM to 4:30 PM. 
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If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's supervisor, 
Mark Huff, can be reached on (571) 272-1385. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 



Sal^hakjV^htoedt 
Patent Examiner 
Technology Center 1700 
November 10, 2004 



